Activation and active sites of nickel-containing hydrogenases.
Hydrogenases that contain nickel and iron-sulphur clusters also have a regulatory mechanism, by which exposure to oxidants such as oxygen prevents their reaction with hydrogen. Treatment with reducing agents then causes reactivation. In some hydrogenases from Desulfovibrio species, there is evidence that there are at least two different deactivated states, which differ in their rates of reductive reactivation. The membrane-bound hydrogenase of D. desulfuricans, Norway strain, the periplasmic hydrogenase of D. gigas and the membrane-bound hydrogenase of Alcaligenes eutrophus can be isolated in a state (termed "Unready") which requires up to several hours for full activation by hydrogen. By contrast the soluble hydrogenases of D. desulfuricans and A. eutrophus can be reactivated relatively rapidly. In all of these enzymes, with the exception of the latter one, the existence of the activated and deactivated states can be correlated with different ESR-detectable forms of nickel. The possible functions of nickel and [Fe-4S] clusters in catalysis are discussed.